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Background: Injecting drug use (IDU) and associated mortality appear to be increasing in many parts of
the world. IDU is an important factor in HIV transmission. In estimating AIDS mortality attributable to IDU,
it is important fo take account of premature mortality rates from other causes to ensure that AIDS related
mortality among injecting drug users (IDUs) is not overestimated. The current review provides estimates of
the excess non-AIDS mortality among IDUs.

Method: Searches were conducted with Medline, PsycINFO, and the Web of Science. The authors also
searched reference lists of identified papers and an earlier literature review by English et al (1995). Crude
morfa|ity rates (CMRs) were derived from data on the number of deqths, period of follow up, and number
of participants. In estimating the all-cause mortality, two rates were calculated: one that included all cohort
studies identified in the search, and one that only included studies that reported on AIDS deaths in their
cohort. This provided lower and upper mortality rates, respectively.

Results: The current paper derived weighted mortality rates based upon cohort studies that included
179 885 participants, 1 219 422 person-years of observation, and 16 593 deaths. The weighted crude
AIDS mortality rate from studies that reported AIDS deaths was approximately 0.78% per annum. The
median estimated non-AIDS mortality rate was 1.08% per annum.

Concdlusions: lllicit drug users have a greatly increased risk of premature death and mortality due to AIDS
forms a significant part of that increased risk; it is, however, only part of that risk. Future work needs to
examine mortality rates among IDUs in developing countries, and collect data on the relation between HIV

morbidity caused by their use appear to be increasing

in many parts of the world.' > Estimating mortality
related to illicit drug use is difficult’ but such estimates are
needed because injecting drug use (IDU) clearly has a
substantial adverse effect on the health and wellbeing of
those who engage in it.*>

One of the most widely discussed causes of death among
injecting drug users (IDUs) is AIDS. In 2005, it was estimated
that 40.3 million people were living with HIV, and that AIDS
had caused 3.1 million deaths in 2005, and 25 million since
1981.° Injecting drug use is thought to be the primary factor
responsible for the spread of HIV in Eastern Europe and
Central Asia.® It can account for at least 10% of AIDS cases in
many high income countries.*

Given the importance of IDU in the transmission of HIV in
many areas of the world it is important to have valid
estimates of AIDS mortality in this population.”" In deriving
these estimates it is also important to take account of the
increased premature mortality rate among IDUs, which
previous work has suggested is approximately 13 times that
of their non-injecting peers.” ' It is accordingly important to
take account of this increased excess mortality among IDUs
that is not attributable to AIDS, to ensure that estimates of
AIDS related mortality among IDUs are not overestimated.
The current review was completed to provide estimates of this
excess mortality among IDUs not attributable to AIDS.

The injection of illicit drugs and the mortality and

Defining injecting drug use

Injecting drug use may involve the use of a variety of drugs
that are prohibited by international law. These drugs most
often include: amphetamine-type stimulants, cocaine, her-
oin, and other opioids. This paper will focus on the mortality
related to the use of amphetamines, cocaine, and opioids.
Other substances that may be injected (such as benzodiaze-
pines and MDMA (or “ecstasy’’) have not been included in
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and increased mortality due to all causes among this group.

the present analysis because there is insufficient research to
quantify the health risks associated with the injection of
these drugs. Newly emerging drugs, such as MDMA, are
rarely injected even by those who regularly inject other drugs."
The exclusion of these drugs from the current analysis does not
mean that the use of these drugs is safe; it simply reflects a
paucity of research on the harms caused by their use.

The mortality risks of injecting illicit drug use increase with
increasing frequency and quantity of injecting.”” These harms
are most common among dependent drug users who typically
inject drugs daily or near daily over periods of years. This pattern
of use exposes users to the highest risks of fatal overdose' and
of contracting blood borne viral (BBV) diseases.” As will
become clear, most of the evidence on mortality among IDUSs
comes from cohort studies conducted with people in treatment
for their drug use, most of whom will have engaged in these
high risk patterns of injecting drug use.

Major causes of death among injecting drug users
Several studies have calculated standardised mortality ratios
from cohorts of drug users who been treated in Europe and
North America. A meta-analysis of these studies indicated
that drug users have mortality rates approximately 13 times
higher than their peers.” "' The major causes of premature
death among illicit drug users were relatively direct con-
sequences of their drug use. There are major problems in
using data from cohort studies in a limited number of largely
developed countries to derive global estimates of mortality
rates among injecting drug users, but in the absence of more
representative global data there is no alternative.

Abbreviations: BBV, blood borne virus; BBVI, blood borne viral
infections; CMR, crude mortality rates; CNS, central nervous system;
HAART, highly active antiretroviral therapy; IDU, injecting drug use;
NSP, needle and syringe programmes.
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Four main causes of premature death have shown increased
rates by comparison with age peers who do not use illicit drugs.
These are: drug overdose, AIDS, suicide, and trauma.

Overdose

Overdose from the major illicit drugs can be fatal. Opioids, for
example, cause respiratory depression that can cause death.
This is especially likely to occur after a period of abstinence
and if opioids are used in combination with other central
nervous system (CNS) depressant drugs such as alcohol and
benzodiazepines.” '* Stimulant drugs, such as cocaine and
amphetamines, can cause fatal cardiac arrhythmias and
strokes,”” ' which are very rare causes of death in young
adults who do not use these drugs.

Suicide

Intoxicating drugs like alcohol and opioids, and dependence
on these drugs, have been shown in case control and
prospective studies to be strong risk factors for suicide." *°
Opioid dependent people in treatment report very high rates
of attempted suicide.”

Trauma

Trauma includes homicide, motor vehicle accidents, and
other forms of accidental death. In the 2000 WHO global
burden of disease study it was noted that there are significant
problems with estimates of rates or attributable fractions due
to trauma, because cohort studies reported different sorts of
trauma, and different numbers of causes.* In the attributable
fraction method of calculation, only road traffic accidents
were used to calculate the number attributable to illicit drug
use as it is unclear the extent to which homicides or other
trauma deaths are due to illicit drug use.* Driving while
intoxicated by alcohol is a well known risk factor for fatal
motor vehicle accidents' and heavy alcohol use is common
among illicit drug users.”* Opioids are also intoxicating
substances that adversely affect driving, although they are
much less commonly found in people killed in fatal car
crashes. Nonetheless, there is evidence to suggest that drug
driving occurs frequently among IDUs.”

AIDS

Injecting drug use is an important risk factor for the
transmission of blood borne viral infections (BBVI), the
most commonly cited of which are the human immuno-
deficiency virus (HIV) and hepatitis C virus. Good evidence
suggests an increased incidence of HIV contracted as a result
of sharing of injecting equipment by IDUs in developing
societies.**” The connection between illicit drug use and HIV
largely arises from injection as the route of drug administration
via drug users sharing contaminated injecting equipment.

METHOD

To provide data on the risks of illicit drug use, a series of
extensive computer searches was conducted of the following
databases: Medline, PsycINFO, PubMed, and the Web of
Science. In addition we also searched reference lists of
identified papers and an earlier literature review by English et
al'' which covered literature published before 1993.

Search terms

1. [Illicit drug, or substance use, or substance abuse, or drug use,
or drug abuse, or heroin, or opiates, or cocaine, or
amphetamine—limited to human studies published in
the English language.

2. Cohort, or case-control

Mortality

Morbidity

v

iiis7

5. Suicide, or accidents, or HIV, or assault

Strategy: combine 1 and 2; 1 and 3 and 4; 1 and 3 and 5.

Inclusion criteria
The following inclusion criteria were used:

® cohort studies on the use of opioids, cocaine, or
amphetamines and mortality;

® studies in which crude mortality rates (CMRs) could be
derived from the available data in the article.

Exclusion criteria
The following exclusion criteria were used:

® multiple reports of same data set;
® subsets of a cohort; and
® reviews, commentaries, letters, and abstracts.

English ef al'' identified a total of 13 studies investigating
mortality associated with illicit opioid use up to 1993.°*
Through extensive literature searches a further 20 studies
were identified, excluding studies which used previously
published data**" (see table 1 for details).

There are a number of general limitations of cohort studies
that have been discussed elsewhere.®*” There are several that
are particularly pertinent here: (a) these studies were
conducted exclusively in high income countries (principally
the United States with 11 studies, Western Europe with 22
studies, and Oceania with two studies); (b) with one
exception® these studies drew their samples from people
who were identified through seeking treatment for drug
related problems; (c¢) the majority involved opioid users; and
(d) the majority of cohort studies were conducted in the pre-
AIDS era. The implications of these limitations will be
discussed in more detail later.

Approach used

CMRs were derived from data on the number of deaths,
period of follow up, and number of participants. Where
person-years were not calculated by the authors of a
particular paper, those lost to follow up were assumed to be
alive at the end of study period and included in our
calculation of person-years observation (to maintain consis-
tency with studies that did not report numbers lost to follow
up). Following previous research’ it was assumed that people
dying during the period of follow up died in the middle of the
period (when estimating the person-years at risk). In
calculating weighted mortality rates, all person-years of
follow up were summed, as were the deaths due to AIDS
and other causes. A 95% error band was calculated as a 95%
standard error of the estimate calculation.

CMRs were not adjusted because of the general absence of
mortality by age and sex. Instead, mortality was expressed as
% mortality by specific cause per annum.

In estimating the all-cause mortality, two rates were
calculated: one that included all cohort studies identified in
the search, and one that only included studies that reported
on AIDS deaths in their cohort. This provided lower and
upper mortality rates, respectively.

It is important to remember that the majority of the cohort
studies were conducted in the pre-AIDS era. This is important
in the present circumstances because IDUs with HIV are more
likely to die from other causes of mortality than those who
are not HIV+.* This introduces an additional source of
uncertainty in the estimates. Three ways of estimating the
rate of mortality other than AIDS have been used in this
study to reflect the uncertainty:
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Table 2 Estimates of mortality per 100 person-years
among injecting drug users

All-cause AIDS Non-AIDS

mortality mortality§ mortality
Lower range* 1.3607 0.7778 0.5829
Upper ranget 2.3544 0.7778 1.5766
Median estimatet 1.8576 0.7778 1.0798

*Lower estimate: weighted crude mortality rate obtained when all cohort
studies were included.

tUpper estimate: weighted crude mortality rate obtained when only
cohorts reporting numbers of AIDS deaths included.

$Median estimate: median of these two estimates.

§Estimate produced from cohort studies that reported AIDS mortality.

interact—probably affect mortality rates in different coun-
tries, and even different cities in the same country. The risk of
contracting HIV through injecting drug use is greatly reduced
by providing sterile injecting equipment, and the use of such
equipment will be affected by attitudes towards needle
sharing. Furthermore, in countries without needle and
syringe programmes (NSP), more IDUs are at risk of
contracting HIV (and therefore dying of AIDS related causes)
than in countries where NSP are provided, assuming a
similar prevalence of other risk factors for HIV transmission.”
For example, it has been estimated that between 10 000 and
25 000 HIV infections in the US could have been prevented if
needle exchange programmes were implemented as they had
been in Australia.”

Second, the availability of drug treatment programmes and
medical care may affect mortality rates. The variation in
mortality rates that results from differences in the interac-
tions of determinants of mortality complicate comparisons of
mortality rates in cohort studies done in different countries.
For example, van Ameijden et a/** compared mortality in
cohorts of heroin users in Amsterdam and Baltimore. They
found Amsterdam drug users had an overdose/suicide
mortality rate approximately twice that of their counterparts
in Baltimore. This was despite the fact that a greater
proportion of users in Amsterdam were in methadone
maintenance treatment which has been shown to reduce
the risk of overdose. This finding contrasts with a previous
finding of the same research group, which attributed lower
mortality rates from infectious disease in Amsterdam to drug
users having better access to primary health care in
Amsterdam than in New York.™

Third, the vast majority of cohort studies of mortality
among drug users have included people seeking treatment for
their drug use. A small number of studies have compared
mortality of drug users while in and out of treatment.* ¢ ¢ 777
These studies have found that the relative risk of death while in
treatment varied from less than 0.2 to 0.8 compared to those out
of treatment, with a mean of approximately 0.4. It is difficult to
estimate which proportion of users have been in treatment for
which periods of time in the cohort studies examined here; it is
typical for users to cycle in and out of treatment, and
information on time in and out of treatment is simply not
recorded in the studies.

Fourth, injecting opioid users are overrepresented in the
cohort studies by comparison with cocaine and other
stimulant users. The few studies that report separate data
on problem illicit opioid and stimulant use suggest that
mortality is higher among opioid users,* probably because of
the greater risk of fatal overdose from opioids. Stimulant
users, by contrast, may be at higher risk of contracting
diseases from blood borne viruses such as hepatitis B and C
from sharing injection equipment because they inject more
frequently.” 7 They may also be more likely to engage in sex
for drugs.*** Because of the limited data our mortality
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estimates had to be calculated using data pooled from users
of all drugs.

Fifth, applying direct measures of mortality from cohort
studies in developed countries to populations in developing
countries is especially problematic. Developing countries
generally have all-cause mortality rates that are significantly
higher than the developed countries in which most cohort
studies are conducted.” It may be that there is less of a
differential in mortality rates between the general population
and injecting drug users in developing countries. For this
reason, crude mortality rates have been presented here. There
are also a number of other factors that mean we need to be
careful about extending these estimates from developed
countries to populations of IDUs in developing countries.
Differences in drug purity may exist between developed
countries and developing countries: many of the developing
countries with increasing IDU populations are situated close
to the source countries of the drugs they inject (for example,
Iran and Thailand are close to the Golden Crescent and
Golden Triangle respectively), which may mean that overdose
risks are higher because the drugs are of higher purity than
the more distant developed countries. Further, lower hygiene
levels surrounding drug injection may also contribute to
increase septicaemia among IDUs in developing countries
that do not have widespread provision of clean injecting
equipment. The latter, however, is unlikely to contribute to
greatly increased mortality because of the typically very low
rates of mortality due to this in the existing literature, even in
countries without good NSP provision.™ >’

Sixth, the majority of cohort studies identified for this
project were conducted before the HIV epidemic began to
affect mortality among IDUs. Changes in the epidemiology of
HIV and other drug related conditions since these studies
were conducted may reduce the validity of using prevalence
or incidence data to predict mortality. In some developed
nations, for example, the incidence of HIV and AIDS may be
declining but the large number of prevalent cases may still
produce a high burden of mortality.** * Conversely, countries
that are still in the early stages of the epidemic may have a
high incidence of HIV/AIDS cases that have not yet begun to
contribute to mortality. In either case, mortality estimates
based on the number of incident cases may be inaccurate, for
very different reasons. Further, it is possible that AIDS
related deaths may have been misdiagnosed even in countries
with relatively established AIDS epidemics, which would lead
to an underestimate of the proportion of all-cause mortality
due to this cause.

Seventh, highly active antiretroviral therapy (HAART) has
been demonstrated to reduce not only HIV viral load but also
AIDS related mortality.* This means that mortality rates due
to AIDS since the introduction of HAART in the mid 1990s
will have been lowered as a result.”” Considerable care needs
to be taken when considering the implications of the current
data for countries in which HAART is not widely available (or
not available to IDUs), because the mortality rates in many of
the cohort studies used in this review include the period
following the introduction of HAART.

The reduction in AIDS related mortality among IDUs may
not be as large as the overall reductions due to HAART that
have been demonstrated in cohorts of HIV positive people.
HIV positive IDUs are less likely to be enrolled in HAART
than non-IDUs;* and even when maintained on HAART,
they have been shown to have higher rates of mortality than
non-IDUs.**" There are multiple potential explanations for
this finding: IDUs are less likely to adhere to the strict
treatment regime;” *> they are more likely to be co-infected
with hepatitis C,”* which independently increases the risk
of mortality among HIV positive people even when main-
tained on HAART;” and IDUs have been found to have a
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lower virologic response to HAART than non-IDUs.” In
summary, the AIDS mortality rate is likely to be higher in
developing countries without widespread HAART availability
to IDUs, but the extent of this increased mortality rate may
not be the same for IDU as for non-IDU HIV positive
populations in these same countries compared with countries
that provide HAART.

Finally, it is important to acknowledge the possibility that
AIDS related deaths were not accurately diagnosed as such.
This would lead to an underestimate of the mortality rates
attributable to AIDS. It is unclear to what extent this bias will
have affected the rates we have obtained, but the extent of
the bias would probably have been greater in earlier cohorts.
In prospective cohorts of IDU however, it seems reasonable to
assume that the investigators would have been sensitive to
these possibilities and examined causes of death carefully to
avoid such bias.

Despite the limitations of existing cohort studies, however,
they are the most robust form of epidemiological evidence on
the relation between illicit drug use and mortality. Cohort
studies therefore provide the best basis on which to estimate
risk and identify mortality outcomes. The use of annual
mortality rates derived from studies of illicit drug users in
developed countries may underestimate mortality in develop-
ing countries. By contrast, applying standardised mortality
ratios from the cohort studies to developed societies may
overestimate the mortality rate of drug users in developing
countries (which already have higher mortality rates in
general), since it is probable that the higher the general
mortality rate in any given country, the lower will be the
SMR for illicit drug users in that country.” In the present
case, mortality rates have been used, so it is likely that there
may be a slight underestimate of IDU related mortality in
developing countries as a result.

Research priorities
There is a need for more rigorously designed prospective
studies of mortality and morbidity among problem illicit drug
users in developing countries. Such studies are especially
needed in countries that have high rates of HIV infection
among injecting drug users, and which have experienced
substantial increases in injecting drug use in recent years.
There is also a need for cohort studies of IDU who are not in
treatment, since there is evidence that rates of mortality may
be higher among this group. Recent work in countries such as
Thailand'® will doubtless provide estimates in the coming
years and will be an important addition to the literature.
Better data collection systems need to be put in place to
collect data on drug related mortality; to improve the
consistency of procedures used to identify and register drug
related deaths; to monitor mortality by drug type, especially
in developing countries and countries with high HIV
prevalence; and measure the coverage and nature of services
in place to reduce mortality.

CONCLUSIONS

There is a considerable amount of data from cohort studies of
illicit drug users that can be used to estimate the rate or
mortality among this group. Unfortunately, most of these
studies have been conducted in developed countries on
problem opioid users and many were conducted before the
AIDS pandemic among IDUs. A priority for future research
must be to better assess mortality among illicit drug users in
developing countries and, in particular, to examine the extent
to which the findings of studies conducted in developed
countries are applicable to developing countries.
Furthermore, much of this research has been based on
samples of people entering treatment for drug related
problems. Further work is needed to quantify mortality
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among IDUs who are nof in treatment. Nonetheless, it is clear
from the existing cohort studies that IDUs have a greatly
increased risk of premature death. Mortality due to AIDS
certainly forms a significant part of that increased risk, but
multiple causes of the increased mortality exist.

ACKNOWLEDGEMENTS

The work involved in the collection of much of the mortality data
from cohort studies was completed in collaboration with Dr Michael
Lynskey as part of the Comparative Risk Assessment for Illicit Drugs
in the 2000 Global Burden of Disease study.[4]

AUTHORS’ CONTRIBUTIONS

Louisa Degenhardt contributed to the conceptualisation of this paper,
conducted the bulk of the analysis of the data for this study, and
wrote sections of the paper. Wayne Hall contributed significantly to
the writing of this paper and the conceptualisation of the study.
Matthew Warner-Smith was involved significantly in the early stages
of the work collecting data from cohort studies, conceptualising the
study, and made comments on the paper.

Authors’ offiliations

L Degenhardt, W Hall, National Drug and Alcohol Research Centre,
University of New South Wales, Sydney NSW 2052, Australia

W Hall, School of Population Health, University of Queensland, St Lucia
QLD, Awustralia

M Warner-Smith, UNAIDS, 168 Sihanouk Boulevard, Phnom Penh,
Cambodia

Competing interests: none.

REFERENCES

1 United Nations Office on Drugs and Crime. 2004 World Drug Report.
Geneva: United Nations, 2004.

2 European Monitoring Centre for Drugs and Drug Addiction. Annual Report
2003: The state of the drugs problem in the European Union and Norway.
Lisbon: European Monitoring Centre for Drugs and Drug Addiction, 2003.

3 Thorley A, Oppenheimer E, Stimson GV. Clinic attendance and opiate
prescription status of heroin addicts over a six-year period. Br J Psychiatry
1977;130:565-9.

4 Degenhardt L, Hall W, Lynskey M, et al. Chapter 13. lllicit drug use. In:
Ezzati M, Lopez AD, RoJl ers A, Murray R, eds. Comparative quantification
of health risks: global cm«:jzl regional burden of disease attributable to selected
major risk factors. Geneva: World Health Organization, 2004:1109-76.

5 Hulse G, English D, Milne E, et al. The quantification of mortality resulting
form the regu|ar use of illicit opiates. Agdicﬁon 1999,94:221-30.

6 Unaids. AIDS epidemic update: December 2005. Geneva: UNAIDS/
05.19E, 2005.

7 Stover J. Projecting the demographic consequences of adult HIV prevalence
trends: the Spectrum Projection Package. Sex Transm Infect 2004;80(Suppl
1):i14-i18.

8 Walker N, Stover J, Stanecki K, et al. The workbook approach to making
estimates and projecting future scenarios of HIV/AIDS in countries with low-
level and concentrated epidemics. Sex Transm Infect 2004;80(Suppl
1):10-i13.

9 Garnett G, Grassly NC, Boerma JT, et al. Maximizing the global use of HIV
surveillance data through the development and sharing of analytical tools.
Sex Transm Infect 2004;80(Suppl 1):i1-i4.

10 Ghys PD, Brown T, Grassly NC, et al. The UNAIDS Estimation and Projection
Package: a software package fo estimate and project national HIV
epidemics. Sex Transm Infect 2004;80(Suppl 1):i5-i9.

11 English D, Holman C, Milne E, et al. The quantification of drug caused
morbidity and mortality in Australia, 1995. Canberra: Commonwealth
Department of Human Services and Health, 1995.

12 White B, Day C, Degenhardt L, et al. Prevalence of injecting drug use and
associated risk behaviour among regular ecstasy users. Drug Alcohol
Depend (in press).

13 Fischer B, Kendall P, Rehm J, et al. Charting WHO-godls for licit and illicit
drugs for the year 2000: are we “on track”’? Public Health
1997,111:271-5.

14 Warner-Smith M, Darke S, Lynskey M, et al. Heroin overdose: causes and
consequences. Addiction 2001;96:1113-25.

15 Ross M, Wodak A, Loxley W, et al. Staying negative. Summary of the results
of the Australian National AIDS and Injecting Drug Use Study. Sydney:
ANAIDUS, 1992.

16 Darke S, Zador D. Fatal heroin ““overdose’”: A review. Addiction
1996,91:1765-72.

17 Platt JJ). Cocaine addiction: theory, research, and treatment. Cambridge,
Massachusetts: Harvard University Press, 1997.

18 Goldfrank L, Hoffman R. The cardiovascular effects of cocaine—update. In:
Sorer H (ed). Acute cocaine infoxication: current methods of treatment.

www.stijournal.com



iii62

20

21

22

23
24
25

26

27

28
29

30
31
32

33
34

35
36
37
38
39
40
41

42
43

44
45

46
47

48

49
50

51

52
53

Research Monograph No. 123. Rockville, MD: National Institute on Drug
Abuse, 1993:70-109.

Beautrais AL, Joyce PR, Mulder RT. Cannabis abuse and serious suicide
attempts. Addiction 1999,94:1155-64.

Beautrais AL, Joyce PR, Mulder RT. Psychiatric illness in a New Zealand
sample of young people making serious suicide attempts. N Z Med J
1998;111:44-8.

Darke S, Ross J. The relationship between suicide and overdose among
methadone maintenance patients. NDARC Technical Report No 100.
Sydney: National Drug and Alcohol Research Centre, University of NSW,
2000.

Gossop M, Marsden J, Stewart D. NTORS at one year Changes in substance
use, health and criminal behaviour one year after intake. London:
Department of Health, 1998.

Darke S, Hall W. Levels and correlates of polydrug use among heroin users
and regular amphetamine users, Drug Alcohol Depend 1995;39:231-5.
Darke S, Ross J. Polydrug dependence and psychiatric comorbidity among
heroin injectors. Drug Alcohol Depend 1997,48:135-41.

Darke S, Kelly E, Ross J. Drug driving among injecting drug users in Sydney,
Australia: prevalence, risk factors and risk perceptions. Addiction
2004;99:177-85.

Beyrer C, Jittiwutikarn J, Teokul W, et al. Drug use, increasing incarceration
rates, and prison-associated HIV risks in Thoiiond. AIDS Behav
2003;7:153-61.

Garten RJ, Lai S, Zhang J, et al. Rapid transmission of hepatitis C virus
among young iniecfing%\eroin users in Southern China. Int J Epidemiol
2004;33:182-8.

Stimson GV. The global diffusion of injecting drug use: Implications for
human immunode?iciency virus infection. Bull Narc 1993;45:3-17.

Reid G, Costigan G. Revisiting “‘The Hidden Epidemic”’: A situation
assessment of drug use in Asia in the context of HIV/AIDS. Melbourne, The
MacFarlane Burnet Institute for Medical Research and Public Health, 2002.
Bewley TH, Ben-Arie O. Morbidity and mortality from heroin dependence. 2.
Study of 100 consecutive patients. BMJ 1968;1:727-30.

Barr HL, Antes D, Ottenberg DJ, et al. Mortality of treated alcoholics and
drug addicts: the benefits o?obstinence. J Stud Alcohol 1984;45:440-52.
Bewley TB, Ben-Arie O, James IP. Morbidity and mortc1|ify from heroin
dependence. 1. Survey of heroin addicts known to home office. BMJ
1968;1:725-6.

Cherubin C, Mccusker J, Baden M, et al. The epidemiology of death in
narcotic addicts. Am J Epidemiol 1972;96:11-22.

Engstrom A, Adamson C, Allebeck P, et al. Mortality in patients with
substance abuse: a follow-up in Stockholm County, 1973-1984. Int J Addict
1991,26:91-106.

Frischer M, Bloor M, Goldberg D, et al. Mortality among injecting drug
users: a critical reappraisal. J Epidemiol Community Health 1993;47:59-63.
Ghodse AH, Sheehan M, Taylor C, et al. Deaths of drug addicts in the United
Kingdom 1967-81. BMJ 1985,;290:425-8.

Haastrup S, Jepson PW. Seven year follow-up of 300 young drug abusers.
Acta Psychiatr Scand 1984;70:503-9.

Hser Y, Anglin D, Powers K. A 24-year follow-up of Californian narcotics
addicts. Arch Gen Psychiatry 1993;50:577-84.

Joe GW, Lehman W, Simpson DD. Addicts death rates during a four-year
posttreatment follow-up. Am J Public Health 1982;72:703-9.

Perucci CA, Davoli M, Rapiti E, et al. Mortdlity of intravenous drug users in
Rome: a cohort study. Am J Public Health 1991;81:1307-10.

Thorsen K, Haarstrup S. Follow-up of 97 young non-psychotic male opiate
abusers: relationship between achieving abstinence, age and duration of
abuse. Acta Psychiatr Scand 1975;51:289-96.

Vaillant GE. A 20-year follow-up of New York narcotic addicts. Arch Gen
Psychiafry 1973;29:237-41.

Davoli M, Perucci C, Rapiti E, et al. A persistent rise in mortality among
injecting drug users in Rome, 1980 through 1992. Am J Public Health
1997,87:851-4.

Ghodse AH, Oyefeso A, Kilpatrick B. Mortality of drug addicts in the United
Kingdom 1967-1993. Int J Epidemiol 1998;27:473-8.

Van Ameijden EJC, Krol A, Vlahov D, et al. Pre-AIDS morta|ity and morbidify
among injection drug users in Amsterdam and Baltimore: an ecological
comparison. Subst Use Misuse 1999;34:845-65.

Sanchez-Carbonell X, Seus L. Ten-year survival analysis of a cohort of heroin
addicts in Catalonia: the EMETYST project. Addiction 2000,95:941-8.
Termorshuizen F, Krol A, Prins M, et al. Long-term outcome of chronic drug
use: The Amsterdam cohort study among drug users. Am J Epidemiol
2005;161:271-9.

Lumbreras B, Jarrin |, Del Amo J, et al. Impact of hepatitis C infection on
long-term mortality of injecting drug users from 1990 to 2002: differences
before and after HAART. AIDS 2006;20:111-16.

Vlahov D, Wang Cl, Galai N, et al. Mortaiiry risk among new onset injection
drug users. Addiction 2004,99:946-54.

Bargagli AM, Sperati A, Davoli M, et al. Mortality amon
users in Rome: an 18-year follow-up study, 1980-97. Ac?
2001,;96:1455-63.

Goedert J, Fung M, Felton S, et al. Cause-specific mortality associated with
HIV and HTLV-Il infections among injecting drug users in the USA. AIDS
2001;15:1295-302.

Keenan E, Dorman A, O’connor J. Six year follow-up of forty five pregnant
opiate addicts. Ir J Med Sci 1993;162:444-5.

Eskild A, Magnus P, Samuelson SO, et al. Differences in mortality rates and
causes of death between HIV positive and HIV negative intravenous drug
users. Int J Epidemiol 1993;22:315-19.

roblem drug

iction

www.stijournal.com

54

55

56
57
58
59
60

61

62

63

64
65
66

67

68
69
70
71

72
73
74

75

76
77
78
79
80

81

82

83

84
85

86

87

88

89

Degenhardt, Hall, Warner-Smith

Oppenheimer E, Tobutt C, Taylor C, et al. Death and survival in a cohort of
heroin addicts from London ciinics: a 22-year follow-up study. Addiction
1994,89:1299-308.

Robertson JR, Ronald PM, Raab GM, et al. Deaths, HIV infection, abstinence
and other outcomes in a cohort of injecting drug users followed up for 10
years. BMJ 1994;309:369-72.

Zaccarelli M, Gattari P, Rezza G, et al. Impact of HIV infection on non-AIDS
mortality among ltalian injecting drug users. AIDS 1994;8:345-50.

Galli M, Musicco M. Mortality of intravenous drug users living in Milan, ltaly:
role of HIV-1 infection. AIDS 1994;8:1457-63.

Mcanulty JM, Tesselaar H, Fleming DW. Mortality among injection drug
users identified as “out of treatment””. Am J Public Health 1995;85:119-20.
Goedert JJ, Pizza G, Gritti FM, et al. Mortality among drug users in the AIDS
era. Int J Epidemiol 1995;24:1204-10.

Goldstein A, Herrera J. Heroin addicts and methadone treatment in
Alburquerque: a 22 year follow-up. Drug Alcohol Depend
1995,40:139-50.

Fugelstad A, Raijs J, Bottiger M, et al. Mortality among HIV-infected
inravenous drug addicts in relation to methadone treatment. Addiction
1995,90:711-16.

Friedman LN, Williams MT, Singh TP, et al. Tuberculosis, AIDS, and death
among substance abusers on welfare in New York city. New Engl J Med
1996,334:828-33.

Van Haastrecht HIA, Van Ameijden EJC, Van Den Hoek JAR, et al.
Predictors of mortality in the Amsterdam cohort of human immunodeficiency
virus (HIV)-positive and HIV-negative drug users. Am J Epidemiol
1996;143:380-91.

Orti RM, Domingo-Salvany A, Munoz A, et al. Mortality trends in a cohort of
opiate addicts, Catalonia, Spain. Int J Epidemiol 1996,25:545-53.
Capelhorn JRM, Dalton MSYN, Halder F, et al. Methadone maintenance and
addicts’ risk of fatal heroin overdose. Subst Use Misuse 1996;31:177-96.
Wahren CA, Brandt L, Allebeck P. Has mortality in drug addicts increased? A
comparison between two hospitalized cohorts in Stockholm. Int J Epidemiol
1997,26:1219-26.

Fugelstad A, Annell A, Rajs J, et al. Mortality and causes and manner of
death among drug addicts in Stockholm during the period 1981-1992. Acta
Psychiatr Scand 1997;96:169-75.

Freeman J. Quantitative epidemiology. Infect Control Hosp Epidemiol
1996,17:249-55.

Dart JK. The use of epidemiological techniques to assess risk: the
epidemiology of mocrobial keratitis. Eye 1995;9:679-83.

Feldman U. Epidemiologic assessment of risks of adverse reactions
associated with intermittent exposure. Biometrics 1993;49:419-28.

Van Haastrecht HJ, Mienties GH, Van Den Hoek AJ, et al. Death from
suicide and overdose among drug injectors affer disclosure of first HIV fest
result. AIDS 1994:8:1721-5.

Hurley S, Jolley D, Kaldor J. Effectiveness of needle-exchange programmes
for prevention of HIV infection. Lancet 1997;349:1797-800.

Lurie P, Drucker E. An opportunity lost: HIV infections associated with a lack
of needle-exchange programmes in the USA. Lancet 1997;349:604-8.
Mientjes GH, Van Ameijden EK, Van Den Hoek AJAR, et al. Increasing
morbidity without rise in non-AIDS mortality among HIV-infected intravenous
drug users in Amsterdam. AIDS 1992;6:207-12.

Brugal MT, Domingo-Salvany A, Puig R, et al. Evaluating the impact of
methadone maintenance programmes on mortality due fo overdose and
AIDS in a cohort of heroin users in Spain. Addiction 2005;100:981-9.
Gronbladh L, Ohund LS, Gunne LM. Mortdlity in heroin addiction: impact of
methadone treatment. Acta Psychiatr Scand 1990;82:223-7.

Zanis DA, Woody GE. One-year mortdlity rates following methadone
treatment discharge. Drug and Alcohol Dependence 1998;52:257-60.
Chaisson RE, Osmond D, Brodie B, et al. Cocaine use and HIV infection in
intravenous drug users in San Francisco. JAMA 1989;261:561-5.

Bux D, Lamb R, Iguchi M. Cocaine use and HIV risk behaviour in methadone
maintenance patients. Drug Alcohol Depend 1995;37:29-35.

Chiasson M, Stoneburner R, Hildebrandt D, et al. Heterosexual transmission
of HIV-1 associated with the use of smokable freebase cocaine (crack). AIDS
1991,5:1121-6.

Edlin B, Irwin K, Faraque S, et al. Intersecting epidemics —crack cocaine use
and HIV infection among inner city young adults. Multcenter Crack Cocaine
and HIV Infection Study Team. New Engl J Med 1994;331:1422-7.

Darke S, Ross J, Cohen J, et al. Injecting and sexual risk-taking behaviour
among regular amphetamine users. AIDS Care 1995;7:19-26.

WHO. World Hedlth Organization All-Cause Mortality Database, 2001.
UNAIDS. Joint United Nations Programme on HIV/AIDS, 2001.

CDC. Centre for Disease Control, National Centre for HIV, STD and TB
Prevention. Surveillance reports, 2001.

Mayor AM, Gomez MA, Rios-Oliveras E, et al. Mortdlity trends of HIV-
infected patients after the introduction of highly active antiretroviral therapy:
analysis of a cohort of 3,322 HIV-infected persons. Ethn Dis
2005;15:557-S62.

Vlahov D, Galai N, Safaeian M, et al. Effectiveness of highly active
antiretroviral therapy among injection drug users with late-stage human
immunodeficiency virus infection. Am J Epidemio/ 2005;161:999-1012.
Mocroft A, Madge S, Johnson A. A comparison of exposure groups in the
EuroSIDA Study: Starting highly active antiretroviral therapy (HAART),
response to HAART, ang survival. J Acquir Immune Defic Syndr Hum
Retrovirol 1999;22:369-78.

Porter K, Babiker A, Bhaskaran K, et al. Determinants of survival Fo||owing
HIV-1 seroconversion dfter the introduction of HAART. Lancet
2003;362:1267-74.



Estimating non-AIDS mortality among drug users

90

91

92

93

94
95

96

97

98

Van Asten L, Boufassa F, Schiffer V. Limited effect of highly active
antiretroviral therapy among HIV-positive injecting drug users on the
population level. Eur J Public Hea}f)h 2003:13347-9.

Van Sighem D, Ghanio A, Gras L, et al. Mortdlity in patients with successful
initial response to highly active antiretroviral therapy is still higher than in
non-HIV infected individuals. J Acquir Inmune Defic Syndr: JAIDS
2005;40:212-18.

Kapadia F, Cook J, Cohen M, et al. The relationship between non-injection
drug use behaviors on progression to AIDS and death in a cohort of HIV
seropositive women in the era of higly active antiretroviral therapy use.
Addiction 2005;100:990-1002.

Press N, Tyndall M, Wood E, et al. Virologic and immunologic response,
clinical progression, and higly active antiretroviral therapy adherence.

J Acquir Immune Defic Syndr 2002;31:5112-S117.

Maier |, Wu GY. Hepatitis C and HIV co-infection: A review.

World J Gastroenterol 2002;8:577-9.

Poynard T. Recent developments in hepatitis C diagnostics and treatment. In:
Jager J, Limburg W, Kretzschmar M, Postma M, Wiessing L (eds). Hepatitis
C and injecting drug use: impact, costs and policy options. EMCDDA
Monograph 7. Luxembourg: Office for Official Publications of the European
Communities, 2004:41-76.

Benhamou Y, Bochet M, Di Martino V, et al. Liver fibrosis progression in
human immunodeficiency virus and hepatitis C virus coinfecfec?paﬁents.
Hepatology 1999;30:1054-8.

Backus L, Phi"ips B, Boothroyd D, et al. Effects of hepaﬁﬁs C virus coinfection
on survival in veterans with HIV treated with highly active antiretroviral
therapy. J Acquir Immune Defic Syndr: JAIDS 2005;39:613-19.

Palepu A, Tyndall M, Yip B, et al. Impaired virologic response to highly active
antiretroviral therapy associated with ongoing injection drug use. J Acquir
Immune Defic Syndr 2003;32:522-6.

99

100

101

102

103

104
105
106
107
108

109

110

iii63

Muller M. The Health of Nations: A North-South investigation. London: Faber
and Faber, 1982.

Choopanya K, Des Jarlais DC, Vanichseni S, et al. Incarceration and risk for
HIV infection among injection drug users in Bangkok. J Acquir Immune Defic
Syndr 2002,29:86-94.

Concool B, Smith H, Stimmel B. Morta|iry rates of persons entering metadone
maintenance: a seven-year study. Am J Drug Alcohol Abuse
1979,6:345-53.

Musto DF, Ramos MR. A follow-up study of the New Haven morphine
maintenance clinic of 1920. New Engl J Med 1981;304:1071-7.

Wille R. Ten-year follow-up of a representative sample of London heroin
addicts: clinic attendance, abstinence and mortality. Br J Addict
1981,76:259-66.

Benson G, Ho|mberg MB. Drug-re|o'rec| mortolity in young peop|e. Acta
Psychiatr Scand 1984,70:525-34.

Bucknall ABV, Robertson JR. Deaths of heroin users in a general practise
population. J R Coll Gen Pract 1986,;36:120-2.

Joe GW, Simpson DD. Mortality rates among opioid addicts in a longitudinal
study. Am J Public Health 1987;77:347-8.

Haastrup S, Jepson PW. Eleven year follow-up of 300 young opioid addicts.
Acta Psychiarr Scand 1988;77:22-6.

Tunving K. Fatal outcome in drug addiction. Acta Psychiatr Scand
1988,77:551-66.

Segest E, Mygind O, Bay H. The influence of prolonged stable methadone
mainfenance treatment on mortality and employment: an 8-year follow-up.
Int J Addict 1990,25:53-63.

Dukes PD, Robinson GM, Robinson BJ. Mortdlity of intravenous drug users:
attenders of the Wellington Drug Clinic, 1972-89. Drug Alcohol Rev
1992;11:197-201.

www.stijournal.com



